Enzymatic analysis of lipid phosphate phosphatases.
Lipid phosphate monoesters including phosphatidic acid, lysophosphatidic acid, sphingosine 1-phosphate and ceramide 1-phosphate are intermediates in phosho- and sphingo-lipid biosynthesis and also play important roles in intra- and extra-cellular signaling. Dephosphorylation of these lipids terminates their signaling actions and, in some cases, generates products with additional biological activities or metabolic fates. The key enzymes responsible for dephosphorylation of these lipid phosphate substrates are collectively termed lipid phosphate phosphatases (LPPs). They are integral membrane enzymes with a core domain of six transmembrane spanning alpha-helices linked by extramembrane loops. LPPs are oriented in the membrane with their N- and C-termini facing the cytoplasm. LPPs exhibit isoform and cell specific localization patterns being variably distributed between endomembrane compartments (primarily the endoplasmic reticulum and Golgi apparatus) and the plasma membrane. The active site of these enzymes is formed from residues within two of the extramembrane loops and faces the lumen of endomembrane compartments or, when localized to the plasma membrane, towards, the extracellular space. Biochemical, pharmacological, cell biological and genetic studies identify roles for LPPs in both intracellular lipid metabolism and the regulation of both intra- and extra-cellular signaling pathways that control cell growth, survival and migration. This article describes procedures for the expression of LPPs in insect and mammalian cells and their analysis by SDS-PAGE and Western blotting. The most straightforward way to determine LPP activity is to measure release of the substrate phosphate group. We described methods for the synthesis and purification of [(32)P]-labeled LPP substrates. We describe the use of both radiolabeled and fluorescent lipid substrates for the detection, quantitation and analysis of the enzymatic activities of the LPPs measured using intact or broken cell preparations as the source of enzyme.